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(57) Abstract: A compound represented by the following general formula (I) 
(I) (wherein A is (1) or (2) B is (3) or (4) R is hydrogen, NO2, NH2, NHCbz, 
bromine, fluorine, chlorine, or S03Na2; and n is an integer of 1 to 4); and 

a process for producing the compound, characterized by comprising reacting 
an active ester with t-butoxycarbonylaminoethylamine or an cu -amino acid 
derivative. 



^ Xxx/, y„x>.i, s , 

^5 FmocaPNA^y y h Boc^ PNA 5' h 

Fmoc-TYPE PNA MONOMER UNIT Boc-TYPE PNA MONOMER UNIT 



o 



wo 02/051797 Al llllllllllilllllllllllllllllllllllllllllllllllllll 
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(84) lil^H (luit): 3 — P y/im^ (AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), 

— MiE« 
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TiB-^iC ( I ) 

i^^. Alt 




T^tJs RfiHs NO2. NHCbz. Br. F. C 1 ^tzltS O &2 

T^Os nti l'-4cD^I&t:fe§) T^^n^SYb-^t;. :fe«fctrrSt4:nX5^;ui: t 



wo 02/051797 



PCT/JPOl/08120 



m m m 

^m^mmx^tzmmmmx-^^ mi) o DNA/RNA®iiu>^#^&{±fti'i4 

t^5fe©DNA%»fcbTV>;fei^^if^PNA'fbt-^^i:l-J;b> ^ti^-^:^M 

■rtL^)^^lrt4^3^bv^DNA§^mhi-^fefe^ :itie>©M^fflv^^{3i^b 

l^JS'fb -r ^ ±-t: ® M ^ 5^ o T V > o 

-:5^PNA{±^mJ;:^b^:^:feWtt^^o©-es D N A ^ D r ^^^^11^5 
cktf^l/=3F-3.^ — l^"n>{3^5V^TPNA§DNA^3f^Mt-^C Jl{3j;oTs tu 

D N A V ^ ^ D T 1/ i^»*5 J; tF^ 1/ :2- — tf — ri > J,>l;S1^{3 sfe P N A^b r § 
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NA'eJ'^—:i=.^y h §P N A©##^7tl3 J; ^T^^^MT^ ils Fmo cMPN 
A^^'^r—n.-^y hi: t B o cMPNA^^ x'— il- y hCD 2SM*5^*tl^ ( 
III2) o 

Fmo cMPNA^y-x'--3.-y h(D-^m,:^m±m^m^L^tir:^\) s Lti^'h 
^<D:tV V -® ^^{i— 1^6^ Jfe D N A S Kj^^^ 13 J: -p T qltl-e § <5?)s T 



^ EDC 

° BOP/nSbtfOIEA X 

OH ^ T ° \/ ^ V°9 



H ^ \ 

Stephen A Thompson, John A 
Tetrahedron 1995. 51, 6179-6194. 



Stephen A Thompson, John A Josey, et. al, 



^lOPNAfcJiTtBcDcfca^t B o cMPNA^y V— a. - h 
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DIEA . Michael Egholm, Ole Buchardt, Peto- E. 

9 Nielsen, and Rolf H. Berg 

Boe-j^-^N^^oH J- Am. Chem. Soc. 1992, 114, 1895-1897. 



X DCC/DhbtOH 



V° ^ UOH X 



if^'^^ ^OEt 

" Kim L. Duehoira, Michael Egholm, et. al, 

J. Org. Chem. 1994, 59, 5767-5773. 



tzfzlsb. t B o cM®«ffl^JS^iM^I>bTV^^o 

b^^bs '^^> -i^hiyy ' •ry'=->4mm(DmmmmA^(Dmmm 

ifiT)\yi:3 U^^4^i3^S^^Jl^:^)5^V^CD-?:\ 'r)\yt> U^f^^ffiffl bJ&:V^ t B o c 

:ywa^T^jmmm^(D^'m:)5^A \zm\^'c\±. 000-2 

6 8 6 3 8 h bTKfc:#^mil4''e$>^o 

1^J:65^e)tiTV^^o ^tie>^T>i)^'±i3;W— h^>mv^-tV^^/bi\ ^£7)lR^{3-QV^T 
tttB^*5^V^:iPs ^feMi^TfSV^^CDT biP^V^ (Peter E. Nielsen, Gerald Haa 
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iman, Aiine B. Eldrup PCT Int. Appl. (1998) WO 985295 Al 19981126, T. A. Tran, 
R.-H. Mattern, B. A. Morgan (1999) J. Pept. Res, 53, 134-145, Jesper Lohse et al. (1 

997) Bioconjugate Chem., 8, 503-509, Hans-georg Batz, Henrik Frydenlund Hansen, et 
al. Pet Int. Appl. (1998) WO 9837232 A2 19980827, Bruce Armitage, Troels Koch, 

et al. (1998) Nucleic Acid Res., 26, 715-720, Hans-georg Batz, Henrik Frydenlund H 
ansen, etal.) o ^tz. m\^^^tl^ih^^(DmMi3^TJVilV^^mm:ikmm^^X^ 
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•Vit^mM < ^^T» h^J® o 

mtti>iz, PNA^y^ —^mmm izmmih t micDmiLt^^ <m^tix\^^ 
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So 




6 
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:)\5^tgtt P N A ^ y V— 4:&^J§g-r ^ ^ i: b fe o 



Trj:t)t>:$imm±s TIB-IS^ (I) 





(I) 



(^^s AJ± 
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-travels R{iH. NO2. NB.z. NHCbz> Br^ F. Cl^fetiSOaNaz 
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^m^^ Bit 




o 

p 




(II) 



(5^4'. Aii 
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t^febs Ran. N02s NH2. NHCbz^ Br. Cl*fe(±S03Na2 
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^;^Y*fcj3V^Ts TIB a) ~c) : 
^e^ic^fes :*:^B^«s TIB-j^5^ (III) 



s m{± 1 ~ 1 1 (Dmwi^m-r) 

p N A^ y fc#A-r ^ J: <t D ^ ^m&l'^ P N A^ y x'— (DMjt;^^^ o 
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(II) 

(^it»s Ait 




TfeOs R{±Hs NOzs NH2. NHCbZs Br^ ClSfeiiSOsNaz 
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(Ill) x^-^ti^^yV)\y:t^^y-fy}]yr^~)\y-co--r^jmmmi^'^. rStt 

§ o 
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=7mmmtm 



,0 Y 0 

x 




15 
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(D^m^mti^%mm'&. P N a ^ ^ v-®^^Jc::^ pT^^^^T ^ ^ ^ v^ ^ ^ o 
^:!"cs ;v-hC{3fflv^^. (III) 



s mtt 1 ~ 1 1 (DrnML^m-T) 
bfc>bs^Ts *^Bj©;i/— hB:feJ;t>Vi/— h Cfcck^^^^^g^MiR-r^i 

hiz^-oXs ^m^m^jmtm p n a ^ ^ -r- -^^m-r ^^ht^x^^o 

■^mm^^ni-^s m^U. NaphthalimideMs FlavinMs DabcylMs BiotinMs 
FAMMs RhodamineMs TAMRAM^ ROXMs HABAMs PyreneM^ CoumarinM® J; ^ 




(III) 
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^b6,7-dimethylquinoxalinedion«J3JSCoT bS■5©'?:^ f[|;t3ajb^'^J5jG'^ §T ^)4a 

(;i/-hB) o 
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6b 
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Jl—hClzm^^^—^^ (III) (Dco~T^ JM^B^i^tLX-. ^(D 

i6mm^:^V::i'FNA<D^m:^WitLXl±. Fmo c^^^tBo cmtm\^^ 
';^f^^^Mb;feV^0■e^Mtl^4:tUr^PNA®^^75F^hbT7ibTV^§o b 

mmm 
immm i ) 

2,3A,5,6-^>'^yj)/:ttty:j^=.)]/ 2-(5,7,8- h U ^ 5^;U1,3- S^:;^:^^^ V-2,5- 5^ t h'D 
-2,4- Tif :7 31 :h >-2-l' T-fe 5^ — h (5a) 

4a (100 mg, 318 jumol) h PfpOH (70.2 mg, 381 juml) <D DMF^^rt (10 mL 
) \z EDC (73.2 mg, 382 /^mol) § 0 ° C "ejO^. Z.(DU.m^^ 0 ° C 1 
^MM-ei2 Bt^31#bfeo :i®Mj^;^&MJE^ilibs a^§7jc ■ i^nn:^^;i/Am 

U:^3>^f;i/:?3^Ai>n (2.5% MeOH/CHCL) ^cJ;^3Mmb 5a (130 mg, 
85%) §f#fco 'H NMR (CDCL) 6 8.07 (s, 1 H), 7.44 (s, 1 H), 5.21 (s, 2 H 
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TRANSLATION IN JP 



INTERNATION SEARCH REPORT 



SUBSTITUTE SHEET (RULE 26) 



SUBSTITUTE SHEET (RULE 26 ISA/JP) 



fXmWi (*IS1J26 ISA/JP) 



AMENDED SHEET (ARTICLE 19) 



STATEMENT UNDER ARTICLE 19(1) 0k^Wl9^ CD \^^'5<W^^ 



RECTIFIED SHEET (RULE 91) 



f^JE^^tzmm (MIIJ91) 



RECTIFIED SHEET (RULE 91 ISA/JP) 



ITiE $ in.tzmWi (*MIJ91 ISA/JP) 



RECTIFIED SHEET (RULE 91 RO/JP) 



tllEt^fzmm (MIIJ91 RO/JP) 



CONFIRMATION COPY 
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), 4.14 (s, 3 H), 2,55 (s, 3 H), 2.45 (s, 3 H); HEMS (FAB^ NBA/CH2CIO 

cnHwo^N^rs [{mRyionmiMit 481.0934, mmmit 481.0950; uv Amax (dmf) 

390, 460 (nm). 

mmm 2 ) 

2-(N-(2-((t-:r y ):n5^;i/))-2-(5,7,8- h Up<^;1/-1,3- 

5a (100 mg, 208 unol) t 6a (45.4 mg, 208 jumol) (D dMmW (10 mL){c: 

vrDtf;i/3:^;i/r^ > (36.3 aL, 208 >amoi) ^m^^ ^Wni 5mm 

^#bfco ^fi^m&mmvmm^i^'jti^^i^'^'y^^^'^hm (10-50% MeOH/ 

CHCI3) izX\)mmh 4a (130 mg, 85%) ^fffco 'H NMR (GD30D)(J 7.94 (s) R 
n 7.86 (s) (1 H), 7.80 (s) RXf 7.75 (s) (1 H), 5.03 (s) J^XT 4.88 (s) 
(2 H), 4.17 (s) 4.13 (s) (3 H), 3.64 RU 3.52 (2 H), 3.38 3.2 
6 (2 H), 2.58 (s) RV^ 2.56 (s) (3 H), 2.46 (s) RV^ 2.44 (s) (3 H), 1.4 
6 (s) RV^ 1.41 (s) (9 H); HRMS (FAB% NBA/CH2CI2) C24H3 i07N6[(M+H)*](DtP 
WiMit 515.2252, ^Wit{± 515.2273; UV Amax (DMF) 390, 460 (nm). 

(mmm 3 > 

F(1.35 g, 5 mmol)^t-:/^;i/<7U S^>J^^J^(880 mg, 5.25 mmo 
DCDDMF^^^dO mL)l3 h X732 uL, 5.25 nmoD^in^fefe 

7K^^TDcc(i.i3g, 5.5 mmoi)§ipx.3o^s ^ ^izm^.-xusmmmnbtco ^mm 
^mmi^Mm^m&mmi^x. mm^^vij^jii^^^i^^u'^hm (o-io% -r-^ 

05 g, 55%)$f#feo 3^(765 mg, 2 mmol) {3!li^(50 mL)^^JP;?.^fiT*20M# 

u ms.mmvmm^m^tc::^t. a?s^^>u:^^vi/:*^A^D x-h^^ (o-5%a 

cetone/CHzCb) {c:J;DMMbs ^^iWM^ bTlc(549 mg, 84%) ^mtc.o 'H 
NMR (CDCL) 6 9.99 (brt, IH), 8.40 (d, J = 8 Hz, 1 H), 7.89 (d, J = 9 Hz, 
2 H), 7.84 (d, J = 8 Hz, IH), 7.56 (t, J = 8 Hz, 1 H), 7.49 (t, J = 8 Hz, 
1 H), 6.75 (d, J = 9 Hz, 2H), 4.42 (d, J = 5 Hz, 2 H), 3.10 (s, 6 H); " 
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C NMR (GDCL) d 167.61, 153.39, 150.86, 143.30, 132.49, 131.47, 129.38, 
127.69, 126.28, 116.24,111.63, 43.20, 40.24. 

2,3,4,5,6-^>^ yjl:tu y ac-;i/N-(4-i^p< ^ J Ty^>4f >-2' -fyJ]/ 

lc(326 mg, 1 iiimol)hPfpOH(276 mg, 1.5 nmol)CDDMF^?S(10 mL){3DCC(308 m 

mm^mBmmx.. mm^tyViJ^jiyti'yA^u'Th^ (0-5% r-feh^/cH^cL 

) iZ^^mMl^Wi^m^tVXSciUd mg, 91%) ^mtzo 'H NMR (CDCI3) 6 10. 
14 (brt, 1 H),8.37 (d, J = 8 Hz, 1 H), 7.78 (d, J = 9 Hz, 2 H), 7.76 (d, 
J = 8 Hz, 1 H),7.57 (t, J = 8 Hz, 1 H), 7.50 (t, J = 8 Hz, 1 H), 6.74 ( 
d, J = 9 Hz, 2 H),4.68 (d, J = 5 Hz, 2 H), 3.06 (s, 6 H). 

mmm 5 ) 

2-(N-(2-((t-y" h J )a^^;v)-2-(4-i^p< ^ J T'J^> 

^y-Z' -:t?;V5t?-;i/T^ y y )f^^ (4c )®^^ 

5c(246 mg, 0.5 mmol)^6(109 mg, 0.5 mmol)©DMF^rt(5 mL)lZP-{ vytt\^ 

> (85 JUL, 0.5 mmol) ^m^s mUTl 5mmmnLtzc Ctl^ 

mBmmLnm^->vti^)]yti^A^u-^hm (0-30% MeOH/ chzCD iz^y)m 

®b4c(225 mg, 72%)§t#feo 'H NMR (GDCL) 6 9.99 (s) W 9.85 (s) (1 H) 
,8.3-7.6 (m,4 H), 7.4-7.2 (m,2 H), 6.67 (s) 6.59 (s) (2 H), 5.62 (s 
mtf 5.27 (s) (1 H), 4.35 (s) RV^ 4.20 (s) (2 H), 3.99 MZT 3.90 (2 H) 
, 3.5(brs) RX^ 3.3 (brs) (2 H), 3.2 (brs) Rn 3.0 (brs) (2 H), 2.99 (s 
) RV^ 2.87(s) (6 H), 1.25 (brs, 9 H). 

1 c^b^^j 4 cicS^;V— h(iTfa®MD-e^ofeo 
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mmm e ) 

N-(4-t: Kp:^$/Ty^>-lf>-2' (Id)®^^ 

HABA(1.21 g, 5 nimol)^t-:^^;i/i7t;$^>ii^ii(880 mg, 5.25 mmoDcDDMF^ 
MdOmDic h U3^^;i/T^ X732 5.25 iamol)^in;t;fe^ ^J<^^T»CC(1. 
13 g, 5.5inmol)§Ja^30^s ^ ?> t:^?M-ei5Bt^ii#U&o Si?&rt^&M?iL^tm 
§MM«SbTs ^^i^i^';:^3>r;i/:ij^A^D x'h^ (0-5% T-tehWCH2Cl2) 

tco ^ti(i.o7 g, zrmoDizmmiso mD^m^murzBmni^. mmmmLm 
m^m^tc^t. mm^-yv-^^jvti^A^^is'hm (0-5% r-fe hwcHzCD 

{c:J:bMMU LTld(0.89 g, 99%)^t#feo 'H NMR (CDGL) (J 10.4 

5 (brt, 1 H), 8.88 (brt, J =5 Hz, 1 H), 7.91 (d, J = 9 Hz, 2 H), 7.85 
(d, J = 8 Hz, 1 H), 7.70 (d, J = 8Hz, 1 H), 7.60 (t, J = 8 Hz, 1 H), 7.5 
7 (t, J = 8 Hz, 1 H), 6.94 (d, J = 9Hz, 2 H), 4.05 (d, J = 5 Hz, 2 H); " 
C NMR (CDCL) 6 171.18, 166.44, 161,54,149.13, 145.34, 133.20, 131.09, 
130.18, 129.61, 125.86, 116.00, 115.88,41.60. 

Z,3,i,5,6-^>^y)\/:tr2-7aL-)\/ N-(4-t F D ^^r^TV/rO-lf >-2' 
ld(299 mg, 1 iDfflol) ^PfpOH(276 mg, 1.5 mmoDODMF^MdO mL)i3DCC(308 m 

i.m,m^m&mmi^. n^^iyv-^^jvij^A^u-^hm (0-5% r-fehWCHzc 
I2) icxbmmvm^m^tvx^diiG mg, m)^mko 'h nmr (cdcd s 9.6 

7 (brs, 1 H),9.02 (brt, 1 H), 7.8-7.7 (m, 3 H), 7.6-7.5 (m, 2 H), 7.23 
(d, J = 9 Hz, IH), 6.86 (d, J = 9 Hz, 2 H), 4.67 (d, J = 5 Hz, 2 H). 

2-(N-(2-((t->^b:^->)?f7;V5t?-;i/T^y ):n^;V)-2-(4-fc \^V2^t/T'J-^>-^ 
>-2' -tlJl^7ii-j\yT^J)T'k^JVT5.y)mm (4d)®^^ 

5d(37 mg, 80 //moI)^6(18 mg, 80 AinoI)cDDMF^?S(5 mDlzP-i 'jrn\f)V 
:r.^JlT^>ii4 jul. 80 jumol) ^M^. mUX 1 5^^ii#bfco CltL^Mffi 
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mmvnm^-yvitj^ji.-fy^A^u'^hm io-m MeOH/ CH2CI2) iz^y)mm\^ 

4d(13 mg, 33%)^^#feo 'H NMR (CDCl3)(y 9.77 (s) -JSlV^ 9.59 (s) (1 H), 8.26 
(s) JSiXJ^ 8.14 (s) (2H), 7.9-7.6 (m, 2 H), 7.6-7.3 (m, 2 H), 7.0-6.6 (m, 
2 H), 5.35 (s) RV^ 5.05(s) (1 H), 4.40 (s) RZI 4.24 (s) (2 H), 3.98 ( 

s, 2 H), 3.6-3.3 (m, 2 H),3.21 (s) JScXI 3.02 (s) (2 H), 1.28 (s) RXI 1. 

18 (s) (9 H). 

1 d:{pe)4dfcS^;i'-h(±Tta©ffl^)T$)ofco 
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FAM-Gly-'"PNA-OH©^fife 

Gly_B..pNA-OH (30.3 mg, 0.10 mmbl) ©dimethylformamide^^M (5 mL) lz5, 
6-FAM #-hydroxysucciniiiiide ester (50 mg, 0.11 mmol) ^itriethylamine (250 

2.0 mmol) ^Mm^M^^ mw^^ 1 smmmwvTzo RjitsmrmmBmrnv 

s U iJ ^)\ytt ^A^DVh^^^^'— (0-25% MeOH/dichloromethane) 

fcf^rb^ ^^)^5|5fcbTFM-Gly-"TNA-0H (69.8 mg, 100%) §#feo FABMS m/z 
634 [(M+H)^]; HEMS (FAB*) calcd for C32H32O11NJ [(M+H)1 634.1959, observed 
634.2034. 

mmm i o ) 

TAMRA-Gly-»'TNA-OHCD-^^ 

61y-"'TNA-0H (5.8 mg,.21 Admol) ©dimethylformamide^^ (5 mL) {::5,6- 
TAMRA JV-hydroxysuccinimide ester (5 mg, 9.5 /zmol) ^triethylamine (20 // 

L, 140 iimoi) *M#{c;?jox.s mu.-^ 1 ^mm%w\^tzo RmmTm.mmm.m\. 

s U ^A^u-^h^^y^— (0-30% MeOH/dichloromethane) 

tvlf^fbs 5!n^^)^5|5i:b"tTAMRA-Gly-""PNA-0H (6mg, 100%) ^mtco FABMS i»A 
688 [(M+H)*]; HEMS (FAB*) calcd for CnEMt [(M+H)*] 688.2904, observed 6 
88.2993. 

mmm 1 1 ) 

ROX-Gly-»'TNA-OHcD^fi5o 

Gly-"TNA-OH (4.9 mg, 18 A^mol) ©dimethylformamide^^t (5 mL) lzB,G- 
ROX JV-hydroxysuccinimide ester (5 mg, 8/zmol) htriethylamine (20 //L, 1 

M% U -ti^JVi^ (0-30% MeOH/dichloromethane) IzU 

bs ^fil&5fei:bTR0X-Gly-="TNA-0H (6mg, 100%) ^#feo FABMS m/z 792 [(M 
+H)*]; HRMS (FAB*) calcd for €4^06* [(M+H)*] 792.3530, observed 792.3615. 

(mmm 1 2 ) 

2, 3, 4, 5 , 6-Pentaf luorophenyl iF(4-Dimethylaminoazobenzene-2' -carbony 1 )gl 
ycinate o-MR-Gly-0Pfp®-^J5lG 
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0-MR-Gly-OH (326 mg, 1 mmol)i:PfpOH (276 mg, 1.5 inmol)©DMF^^S(10 mL) 
fcDCC (308 mg, 1.5 moD^^^TM^. ClCDHji&^t^^STl5B§^Jt#L/feo 

^)s^^m^mmv^m^mBmmu ^m^i^v:fy^)iio^A^m^m (0-5% a 

cetone/CHzCh) J: t»MMb<t€i«&*i: bTo-MR-Gly-OPfp (449 mg, 91%) ^ 
mtco 'H NMR (CDCI3) d 10.14 (brt, 1 H), 8.37 (d, J= 8 Hz, 1 H), 7.78 
(d, J= 9 Hz, 2 H), 7.76 (d, J = 8 Hz, 1 H), 7.57 (t, .7=8 Hz, 1 H), 7. 
50 (t, J = 8 Hz, 1 H), 6.74 (d, J=9 Hz, 2 H), 4.68 (d, J = 5 Hz, 2 H), 
3.06 (s, 6 H). 

mmm 1 3 ) 

2-( iV- ( 2- ( ( rer^Butoxy ) carbonylamino ) ethyl ) -2- ( 4-diinethylaminoazobenzene-2' 
-carbonylainino)acetylaniino)acetic acid o-MR-Gly-°"PNA-OH ©-n-fife 

o-MR-Gly-OPfp (246 mg, 0.5 mmoI)^i''«PNA-OH (109 mg, 0.5 mmol)0DMF^^ 

(5 mL)Jc:diisopropylethylamine (85 juL, 0.5 mmol) ^ISUX-^ M^X' 1 5B#^ 
mWVtzo em*MJ±?i^b^S>fe^>U:t»^;i/*^A^D (0-30% MeOH/ 

Cfl2Cl2) fcj; t)3iiMb<?-MR-Gly-'"PNA-0H (225 mg, 72J5):&f#feo 'H NMR (CDCh) 
6 9.99 (s) and 9.85 (s) (1 H), 8.3-7.6 (m) (4 H), 7.4-7.2 (m) (2 H),6. 
67 (s) and 6.59 (s) (2 H), 5.62 (s) and 5.27 (s) (l.H), 4.35 (s) and 4.2 
0 (s) (2 H), 3.99 and 3.90 (2 H), 3.5 (brs) and 3.3 (brs) (2 H), 3.2 (br 
s) and 3.0 (brs) (2 H), 2.99 (s) and 2.87 (s) (6 H), 1.25 (brs, 9 H). 

2-( 2-( ( ter^Butoxy) carbonylamino) ethyl) -2-( 4-dimethylaminoazobenzene-4' 
-carbonylamino) acethylamino) acetic acid Dabcyl-GIy-"°°PNA-OH 

(p-MR-Gly-^°°PNA-OH) (D^^ 

Gly-"TNA-OH (100 mg, 0.39 mmol) cD dimethyl formamide^^t (10 mL) icda 
bcyl A'^hydroxysuccinimlde ester (145 mg, 0.40 mmol) i^triethylamine (600 
Ml, 4.5 mmol) ^mmmXs MUX' 1 5^^m#bfco MiiS^T^MJEIilS 
bs BM^i^ U tiVJl-^^ A^U-^ h^^^y^— (0-4% MeOH/dichloroiethane) 
a5^1iife©*i:bTDabcyl-61y-»°TNA-OH (184 mg, 90%) ^#fco 'H NMR 
(DMSO-oT^) 6 8.18 (d, J = 7 Hz, 2 H), 7.91 (d, J = 7 Hz, 2 H), 7.88 (d, 
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J = 7 Hz, 2 H), 6.77 (d, J = 7 Hz, 2 H), 5.76 (s) and 5.30 (s) (2 H), 4. 
22 (brs) and 4.05 (brs) (2 H), 3:73 (brs) and 3.49 (brs) (2 H), 3.47 (br 
s) and 3.29 (brs) (2 H), 1.26 (s, 9 H); FABMS m/z 527 [(M+H)+]. 

{mmm 1 5 ) 

iV-(4-Hydroxyazobenzene-2' -carbonyI)glycine HABA-Gly-OHO-a^ 

HABA (1.21 g, 5 miol)}lt-y^)\y^^}lyyUmM mg, 5.25 mmoDcDDMF 
mmi^ mDlc h X732 //L, 5.25 imol)§in;tfc2g) ^^^TDCC 

(1.13 g, 5.5 mmD^m^Zms ^ e> «3^MTl5^^^#Lfeo RmWi^^Ml^ 
mk-^mmWm\yX. a?S^i^'J:^^Vl/;f3^A^D x'h^S (0-5% Acetone/CHaCl 
2) \z^^mm\^. @^3^^hb-tHABA-Gly-0H©t-7'~^;^az:;^^;i/il##;(1.73 
g, 97%)^f#fco ^ti(1.07 g, 3 iiimol)fc!li^(50 mL)>&in^^?aT'2Hffi#bs M 
ffiM^b!!im^l^V^fefeh^ aS*5^U:i3y;i/:iJ^A^D h?S (0-5% Acetone 
/CH2CI2) J3j:!9MMbs i|^fel&*^bTHABA-Gly-OH (0.89 g, 99%)^t#feo 'H 

NMR (CDCI3) 6 10.45 (brt, 1 H), 8.88 (brt, J = 5 Hz, 1 H), 7.91 (d, J 
= 9 Hz, 2 H), 7.85 (d, J = % Hz, 1 H), 7.70 (d, J = 8 Hz, 1 H), 7.60 (t, 

J= 8 Hz, 1 H), 7.57 (t, J = 8 Hz, 1 H), 6.94 (d, .7=9 Hz, 2 H), 4.05 
(d, J= 5 Hz, 2 H); "C NMR (CDCI3) 6 171.18, 166.44, 161.54, 149.13, 14 
5.34, 133.20, 131.09, 130.18, 129.61, 125.86, 116.00, 115.88, 41.60. 

mmm i e ) 

2,3,4,5,6-Peiitafluorophenyl JV-(4-Hydroxyazobenzene-2' -carbonyl)glycinate HA 
BA-Gly-OPfp 

HABA-61y-0H (299 mg, 1 mmoDhPfpOH (276 mg, 1.5 mmol)CDDMF^^t(10 mL) 
fcDCC (308 mg, 1.5 mmol)^^X^^TiPx.s ^(Dm.mm.^^U'^l^nmWMX^f^o 
Hi;&lt^^3lb«*MJ±vIISbs ^^^i/U:^^~;V:^7^A^DV (0-5% A 
cetone/CH2Cl2) {3 J: DMMbUfi^^K J: bTHABA-Gly-OPfp (46 mg, 10%)^fffe 
o 'H NMR (CDCI3) S 9.67 (brs, 1 H), 9.02 (brt, 1 H), 7.8-7.7 (m, 3 H), 
7.6-7.5 (m, 2 H), 7.23 (d, c7= 9 Hz, 1 H), 6.86 (d, J = 9 Hz, 2 H), 4.67 
(d, J = 5 Hz, 2 H). 

mmm i ? ) 
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2-(A^-(2-((fer^-Butoxy)carbonylainino)ethyl)-2-(4-hydroxyazobenzene-2' -carbonyla 
inino)acethylainino)acetic acid HABA-Gly-^'"PNA-OH©^J^ 
HABA-Gly-OPfp (37 mg, 80 /^]nol)^''"PNA-OH (18 mg, 80 umol)(Ddmmmi5 
mDfcdiisopropylethylamine (14 mL, 80 /zmol) §JD^s MM.t!l 5 m^MW 

bfeo ^n^m)£mmvmm^iyv^^jiti^A-^t2~^hm (0-30% MeOH/ ch2G 

I2) »9MMbHABA-Gly-""TNA-0H (13 mg, 33%)§f#feo 'H NMR (CdCh)6 9. 
77 (s) and 9.59 (s) (1 H), 8.26 (s) and 8.14 (s) (2 H), 7.9-7.6 (m, 2 H) 
, 7.6-7.3 (m, 2 H), 7.0-6.6 (m, 2 H), 5.35 (s) and 5.05 (s) (1 H), 4.40 
(s) and 4.24 (s) (2 H), 3.98 (s, 2 H), 3.6-3.3 (m, 2 H), 3.21 (s) and 3. 
02 (s) (2 H), 1.28 (s) and 1.18 (s) (9 H). 

mmm i s ) 

2^,4^,6-Peiitafluorophenyl 2-(5,7,8-trimethyl-l^-dioxo-2,5-dihydro-2,4-diazaphe 
nazin-2-yl)acetate Havin-OPfpCD^J^ 

Flavin (100 mg, 318 mol) t PfpOH (70.2 mg, 381 /^mol) (D mmW. (1 
0 mL) EDC (73.2 mg, 382 //mol) ^ 0 ° C HM^. ^(DK^m^ 0 ° C t> 

i^p^^?uTi2 mmmwhtco <r©sii&?s^MHaisu a?^^7j<- ^dd7^;i/ 

mm^->^):^^^^-^^J^^r3'^hm (2.5% MeOH/CHClO fcJ:DMmb Flavin-0 
Pfp (130 mg, 85%) ^mco 'H NMR (CDCb) 6 8.07 (s, 1 H), 7.44 (s, 1 H) 
, 5.21 (s, 2 H), 4.14 (s, 3 H), 2.55 (s, 3 H), 2.45 (s, 3 H); HRMS (FAB^ 
, NBA/CH2GI2) calcd for C21H14O4N4F5 [(M+H)1 481.0934, observed 481.0950; U 
V Amax (DMF) 390, 460 (nm). 

mmm 1 9 > 

2-(iV-(2-((ter^Butoxy)ca^bonylamino)ethyl)-2-(5,7,8-trimethyl-l,3-dioxo(2,5-dihydro 
-2,4-di- azaphenazin-2-yl)acethylamino)acetic acid Flavin-^™ PNA-OH©^J5!(, 

Flavin-OPfp (100 mg, 208 jumol) h '"PNA-OH (45.4 mg, 208 juml) (D DM 
F^^ (10 mDtdiisopropylethylamine (36.3 /zL, 208 jumol) ^M^s 

i5Bt^^#ufeo ^ti^ms.^mvmm^i^vti^)]y^'^A^u-^vm (10-5 

0% MeOH/CHCL) Flavin-»°TNA-OH (130 mg, 85%) §f#/feo 'H NMR 
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(CD30D)(5 7.94 (s) and 7.86 (s) (1 H), 7.80 (s) and 7.75 (s) (1 H), 5.03 
(s) and 4.88 (s) (2 H), 4.17 (s) and 4.13 (s) (3 H), 3.64 and 3.52 (2 H 
), 3.38 and 3.26 (2 H), 2.58 (s) and 2.56 (s) (3 H), 2.46 (s) and 2.44 ( 
s) (3 H), 1.46 (s) and 1.41 (s) (9 H); HRMS (FAB% NBA/CH2CL) calcd for 
C24H31O7N6 [(M+H)+] 515.2252, observed 515.2273; UV Amax (DMF) 390, 460 ( 
nm). 
mMm2 0) 

2' ,3' ,4' ^* ,6' -Pentafluorophenyl l,3-Dioxo-lH-benz[de]isoquinoline-2(3H)-a 

cetate Nl-OPfp®-^^ 

NI-OH (192 mg, 0.75 mmoDhPfpOH (152 mg, 0.83 ifflnol)®DMF^?S(5 mL)tcD 
GC (155 mg, 0.75 minol)^^K^^TSPx.s iCDSjtN?S§mmT45^^3t# bfeo H 

mm^mmvmm^mmmmv. mm^->vi:3^)]^±}^2:.^u^hm (ch^c^) 

»9)ltMb5S^fe)^*hbTNI-0Pfp (277 mg, 87%)^mtzo 'H NMR (CDCb) d 
8.64 (d, J = 8 Hz, 2 H), 8.25 (d, J = 8 Hz, 2 H), 7.78 (t, J = 8 Hz, 2 H 
), 5.29 (s, 2 H). 

mmm 2 1 ) 

2-(iV-(2-((rer^Butoxy)carbonylainino)ethyl)-2-(l,3-dioxo-lH-benz[de]isoquinoIine-2( 
3H))acethyIamino)acetic acid NI-^'TNA-OH®-^^ 
Nl-OPfp (211 mg, 0.50 mmol) h »'TNA-OH (120 mg, 0.55 mmol) © DMF^yt 
(10 mL)i;idiisopropylethylamine (87 >aL, 0.50 mmol) §iPx.s ^^a"?: 1 5 Bt 

^m#bfco ^ti^m&mmhmm^i^vij^jvti^M.^vj'^hm (0-20% mboh 

/CHCI3) iZ^y)mmV NI-»'TNA-OH (130 mg, 85%) ^ntcio 'H NMR (DMSO-d.) 6 
8.47 (m, 4 H), 7.86 (dd, J= 8.3, 7.3 Hz, 2 H), 4.73 (s, 2 H); "C NMR ( 

CDCI3) d 167.84, 163.59, 134.20, 131.44, 131.39, 128.11, 126.78, 122.00, 
61.59, 41.44, 14.29; HRMS (FAB*, NBA/CH2CI2) calculated for (CuHuNOOff 2 

84.2933, observed 456.1767; UV Amax (DMF) 333 nm. 
(^Si^J2 2) 

2' ,3' ,4' ,5' ,6' -Pentafluorophenyl l,3-Dioxo-5-nitro-lH-benz[de]isoquinoline- 
2(3H)-acetate NI(N02)-0Pfp©'^^ 
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NI(N02)-0H (100 mg, 318 /zmol) h PfpOH (70.2 mg, 381 jumol) (D mmm 
(10 mL) EDC (73.2 mg, 382 >amoI) ^ 0 ° C TSP^s ^(DK^m^ 0 ° C 

mm^->Vii^JVi^^A^V2^hm (2.5% MeOH/CHCD izX^mWih NI(N 
00-OPfp (130 mg, 85%) ^mtco 'H NMR (CDCb) 6 8.07 (s, 1 H), 7.44 (s, 
1 H), 5.21 (s, 2 H), 4.14 (s, 3 H), 2.55 (s, 3 H), 2.45 (s, 3 H); HRMS ( 
FAB^ NBA/CH2CI2) calcd for C21H14O4N4F5 [(M+H)+] 481.0934, observed 481.0950; U 
V Xmax (DMF) 390, 460 (nm). 

mmm 2 3 ) 

2-(A^-(2-((^«r^Butoxy)carbonyIainino)ethyI)-2-(l,3-dioxo-5-nitro-lH-benz[de]isoquin 
oline-2(3H))acethylamino)acetic acid NI(N02)-^°'PNA-0H©^fiK 
NKNOO-OPfp (100 mg, 208 unol) h '"PNA-OH (45.4 mg, 208 /zmol) CD DM 
(10 mDfcdiisopropylethylajnine (36.3 jul, 208 juwol) ^iJUX^ 

1 5mmmn\^rco ^n^mmMmvnm^i^vii^^jiyfy^A^u-^hm (10-5 

0% MeOH/CHCL) fcJ:t)MSb NI(N02)-="PNA-0H (130 mg, 85%) ^tffeo 'H NMR 
(CD30D)(5 7.94 (s) and 7.86 (s) (1 H), 7.80 (s) and 7.75 (s) (1 H), 5.03 
(s) and 4.88 (s) (2 H), 4.17 (s) and 4.13 (s) (3 H), 3.64 and 3.52 (2 H 
), 3.38 and 3.26 (2 H), 2.58 (s) and 2.56 (s) (3 H), 2.46 (s) and 2.44 ( 
s) (3 H), 1.46 (s) and 1.41 (s) (9 H); HRMS (FAB% NBA/CHzCL) calcd for 
CZ4H31O7N6 [(M+H)*] 515.2252, observed 515.2273; UV Amax (DMF) 390, 460 ( 
nm). 

5-Acetylaniino-l^-didxo-lH-benz[de]isoquinoline-2(3H)-acetic Acid NI(NHAc)-0 

NI(NH2)-0H (100 mg, 0.37 mmoD^^pyridine (3 mDiiAcaO (3 mDizmt^L^ m 
5mmmWhtco ^^M^bfcfe^dichloromethaJleT•^5feV\ ^M-nm^ 
■arNI(NHAc)-OH (103.2 mg, 89%)§t#feo 'H NMR (DMSO-dO 6 8.79 (s, 1 H), 8 
.61 (s, 1 H), 8.40 (d, J = 8 Hz, 1 H), 8.37 (d, J = 8 Hz, 1 H), 7.82 (t, 
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J = 8 Hz, 1 H), 4.71 (s, 2 H), 2.16 (s, 3 H). 

mmm 2 5 ) 

2' ^* ,4' ^' f6' -Pentafluorophenyl 5-Acetylamino-l^-dioxo-lH-benz[de]isoqui 
noline-2(3H)-acetate NI(NHAc)-OPfp©'^fi56 

NI(NHAc)-OH (97 mg, 0.31 moDh PfpOH (63 mg, 0.34 mmol) © DMF^M ( 
5 mL) iz DCC (71 mg, 0.34 mmol) ^ 0 ° C mu^s ^(DK^m^ 0 ° C 1 

itj^A^U-^h^ (0-20% acetone/CHCL) fcJ;t)3^Mb NI(NHAc)-OPfp (140 m 
g, 95%) ^t#fco 'H NMR (CDCL) 6 8.96 (s, 1 H), 8.53 (d, J = 7.7 Hz, 1 H 
), 8.32 (d, J = 1.6 Hz, 1 H), 8.20 (d, J = 7.7 Hz, 1 H), (t, J = 7.5 Hz 
, 2 H), 7.82 (brs, 1 H), 7.74 (d, J = 7.7 Hz, 1 H), 5.27 (s, 2 H), 2.28 
(s, 3 H). 

imMm2 6) 

2-(A^-(2-((^erf-Butoxy)carbonylainino)ethyl)-2-(5-acetylainino-l,3-dioxo-lH-benz[de] 
isoquinoline-2(3H))acethylainino)acetic acid NI(NHAc)-^''TNA-OH©^^ 
NI(NHAc)-OPfp (140 mg, 0.29 mmol) t "TNA-OH (67 mg, 0.30 mmol) © DM 
(5 mL){3diisopropylethylamine (54 juL, 0.30 mmol) ^^JO^s ^I^T 1 

smmmni^tzo ^in^mBmmi.mm^tyVii^jvitj'yA^ti^hm (2-20% 

MeOH/CHCL) fcd;!9)SMb NI(NHAc)-»«TNA-OH (117 mg, 85%) ^t#feo 'H NMR ( 
DMSO-da) 6 8.4 - 7.3 (m, 5 H), 5.05 (brs) and 4.90 (brs) (2 H), 3.76 (b 
rs) and 3.54 (brs) (2 H), 3.64 (s) and 3.49 (s) (2 H), 3.54 (brs) and 3. 
41 (brs) (2 H), 2.15 (s) and 2.04 (s) (3 H), 1.48 (s) and 1.45 (s) (9 H) 

m 

mmm 2 1 ) 

Succinimidyl J^4-Dimethylaminoazobenzene-3' -carbonate jb-MR-OSuO-o")^ 

m-Methyl Red (jr-MR-OH; 110 mg, 0.41 mmoDhA/^hydroxysuccinimide (60 mg 
, 0.52 mmol)©DMF^^S (7 mL) fciDCC (100 mg, 0.50 mmoD^CCTinjts CI©M 

jiSrt§30^b7cfet^a-ei5B§F^^#b;feo 3©SiiSrt^5iibs MflE^^bt 
s a^^;b-^A^D h^-^:7^— (CH2CI2) {3ftbTs 1S^3|^*tbTiB-MR-0 
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su (124 mg; 82%) ^fifco 'H NMR (CDCb) 6 8.59 (s, 1 H), 8.13 (t, J =9.1 
Hz, 2 H), 7.90 (d, J = 9.1 Hz, 2 H), 7.61 (t, J = 7.9 Hz, 1 H), 6.77 (d 
, J = 9.1 Hz, 2 H), 3.11 (s, 6 H), 2.93 (brs, 4 H). 

mmm 2 s ) 

2- ( JV- ( 2- ( ( tert-Mtoxy ) carbonyl amino ) ethyl ) -2- ( 4-diinethy 1 aminoazobenzene- 
3' -carbonylamino)acethylamino)acetic acid ^MR-Gly-^TNA-OHCD-n-Jl^ 

61y-"TNA-0H (50 mg, 0.18 mmol) CDDMF^^ (10 mL) fc^hMR-OSu (73 mg, 
0.20 mmol) ^triethylamine (350//L, 2.7 mmol) ^M#fc5(jn^s ^^T l 5^ 

mmn v fco Rut^mmm&mm mm^ty >j :^ ^ a ^ p h ^ 

— (0-10% MeOH/dichloromethane) {3ft bs bT^MR-Gly-»"TNA-OH ( 

95 mg, 100%) ^#fco 'H NMR (DMSG-flftf) d 8.26 (s, 1 H), 7.92 (d, J = 7.6 

Hz, 2 H), 7.83 (d, J = 9.1 Hz, 2 H), 7.62 (t, J = 7.6 Hz, 1 H), 6.88 (b 
rt) and 6.74 (brt) (1 H), 6.85 (d, J = 9.1 Hz, 2 H), 4.22 (d, J = 2.7 Hz 
, 2 H), 3.99 (s) and 3.89 (s) (2 H), 3.44 (t, J = 6.4 Hz, 1 H), 3.4-3.25 

(brs, 4 H), 3.07 (s, 6 H), 1.39 (s) and 1.37 (s) (9 H). 

mmm 2 9 ) 

2-( JV-(2-( ( *ert-Butoxy)carbonylamino)ethyl )-N' -( ( l-pyrenyl-n-butyl)glycy 
l)>acetic acid Pyrene-61y-°"PNA-0H©^^ 
Gly-»"PNA-OH (25 mg, 0.09 mmol) CDDMF^rt (5 mL) IciPyrene-OSu (39 mg, 
0.10 mmol) J^triethylamine (138 /zL, 1.0 mmol) ^M^i^M^s MU"^ 1 5 

^— (0-10% MeOH/dichloromethane) IZitL^ bTPyrene-61y-'"T 
NA-OH (30 mg, 61%) ^fffco HRMS (FAB*) calcd for C3iH350«N3Na [(M+Na)'] 568. 
2526, observed 568.2429. 

mmm 3 0 ) 

2-( JV-(2-( ( iert-Butoxy)carboiiylaBiino)ethyl )-2-(7-diethylamiinocoimiarin-3-c 
arbonyl)glycyl)acetic acid Coumarin-Gly-""PNA-0H©-^J5fe 

Gly-^"PNA-OH (12.7 mg, 0.046 mmol) CDDMFi« (5 mL) i3coumarin-0Su (1 
5 mg, 0.042 mmol) ^triethylamine (55.5 jul, 0.4 mmol) ^M^l^M^^ 
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^^y^— (0-20% MeOH/dichloromethane) fcftbs bTCoimarin-6 
ly-"TNA-OH (23 mg, 100%) ^mtco 'H NMR m'&0-d6)6 8.68 (s) and 8.66 (s 
) (1 H), 7.70 and 7.69 (each d, J = 9.1 Hz) (1 H), 6.89 (brt) and 6.75 ( 
brt) (1 H), 6.80 (d, J = 9.1 Hz, 1 H), 6.62 (s, 1 H), 4.25 (brd) and 4.0 
7 (brd) (2 H), 4.13 (m, 1 H), 3.98 (s) and 3.89 (s) (2 H), 3.48 (q, J = 
6.8 Hz, 4 H), 3.35 (m, 2 H), 3.13 (brq) and 3.07 (brq) (2 H), 1.37 (s) a 
nd 1.36 (s) (9 H), 1.14 (t, J = 6.8 Hz, 6 H). 
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1 . TIB-^^ ( I ) 
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iH 



•TfeDs Rita. N02s NH2S NHCbZs Br^ C 1 ^fc{iS O3N a2 



3. rStta^:^5^;v:b5s TIB-j^^ (i i) 






(^^. Alt 
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-tr$)!3. R{±H. N02s NH2^ NHCbz. Bfs Fs C 1 *feJd:S O3N az 
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a) ~ c ) : 

8 . (III) 



s mj± 1 ~ 1 1 o^^<&^-r) 
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9. m'm^^y^^J^tK TIB-itlS^ (II) 




R{iHs N02s NH2^ NHCbz. Br^ Fs C 1 S OsN a2 
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[2002^4^260 (26. 04. 02) Hl^^M^S : /±iJlS^;oa)lf ^(DIbH 



1. (BM) 

3. mm) 

4. (») 

5 . mm) 

6 . (giJI^) 

7 . (BM) 

8. (iUI^) 

9 . (BM) 

1 0 . mm) 

1 1 . (iU^) 

1 2. (?i;!jn)TiB-|g^ (I) 




Ait 
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T'febs RJiHs NO2. NH2S NHCbZs B F. ClSfetiSOsNa 



14. TIB-^S^ (I) 



(^cftN A{iFAMN rhodalnine^ dansyL psoralea dabcyl chromane pyren^ 
naphthalimide. flavin HABA^ coumarin:fe J: t)^ biotitfib^ e>^iR^ tls B{i^> 




T^2>:^^x BJi 





(I) 




•^^^tis mgePNA^y-T-i^j^ Ti3-I9;5^ (IV) 
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OH 

1 5. (?ij!jam<4a^:^7^>'i^A*s TiB-)^^ (II) 

(II) 
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